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(54) INK JET RECORD HEAD AND INK JET RECORDING DEVICE 
(57)Abstract: 

PURPOSE: To ensure stable discharging performance of ink liquid so as to 
form an image without irregularity by making at least a part of a common 
liquid chamber an ink-repellent face, in a device comprising a plurality of 
ink discharging sections to be connected to the common liquid chamber 
formed integrally. 

CONSTITUTION: In an ink jet record head of bubble jet method, ink is 
heated by a heater 5 so as to generate bubbles in the ink and is 
discharged. The Inkjet record head comprises a heater board 4 having the 
heater 5, electrodes, protective films formed on a silicone wafer by 
sputtering and photographic techniques. On the top of it, a nozzle wall and 
a wall of a liquid chamber are formed by a negative dry film 3, on which a 
glass roof plate 1 is connected. In this case, before the negative film 3 is 
connected to the heater board 4, a water-repellent face 6 formed by 
eutectoid plating of, for example, fluororesin powder and nickel is formed on 
the heater board 4. Thus, the pressure fluctuation of the ink is absorbed 
and crosstalk is prevented. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet recording head to which a part of inside [ at least ] of a common liquid room is characterized by 
being the field of ** ink nature in the ink jet recording head which has the structure where two or more ink discharge 
parts were formed in one, and were moreover connected with the common liquid room. 

[Claim 2] The ink jet recording head according to claim 1 currently formed in common liquid indoor sides other than 
the field where the field of ** ink nature touches a discharge part. 

[Claim 3] The ink jet recording head according to claim 1 or 2 which is an electric thermal-conversion object for 
generating heat when an ink regurgitation energy generation component gives electrical energy, making ink produce a 
change of state, and making the regurgitation perform. 

[Claim 4] The ink jet recording head according to claim 1 or 2 characterized by being the thing of the full line type with 
which two or more deliveries are prepared covering full [ of the record section of a record medium ]. 
[Claim 5] The ink jet recording device which possesses at least the recording head according to claim 1 or 2 in which 
the ink delivery for countering the recording surface-ed of a record medium and carrying out the regurgitation of the ink 
is established, and the member for laying this recording head. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ink jet recording head, especially the on-demand mold ink jet 

recording head which has two or more nozzles. 

[0002] 

[Description of the Prior Art] The ink jet record approach has the outstanding descriptions, like that a record process is 
easy, that it is recordable, and color record can be performed easily at high speed. Since the regurgitation of the chisel 
ink is carried out by the way, the on-demand mold ink jet record approach which carries out the regurgitation of the ink 
especially according to a record signal has the advantage which is the need of not needing a large-scale ink recovery 
system etc. in record, and is widely used for it. In that case, in order to raise a recording rate, it is common to one 
recording head to prepare many nozzles. 

[0003] The so-called Bubble Jet (Bubble Jet is called hereafter.) which ink is made to foam according to a record signal 
at what pressurizes ink as an on-demand mold ink jet recording method according to a record signal by the piezo- 
electric element, and carries out the regurgitation, and the heater formed in the nozzle, and carries out the regurgitation 
is used widely. Especially, in the case of Bubble Jet, the structure of a recording head is easy, and since it is easy to 
arrange a nozzle to high density, the recording head which formed many nozzles in one is used widely. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the recording head which formed many nozzles in one, there is 
a problem that the so-called cross talk arises. There is a thing resulting from the pressure fluctuation of the ink 
accompanying the thing resulting from the electrical signal for a drive, and the regurgitation and a refill spreading in the 
ink of other nozzles in a cross talk. 

[0005] Among these, although it is becoming possible to devise several sorts of cures conventionally and to make it 
practically comparatively uninfluential about the thing resulting from an electrical signal, the present condition is that 
there is no cure effective enough about the thing resulting from the pressure fluctuation of ink. Therefore, it is difficult 
especially to drive on a high frequency in the recording head which prepared many nozzles by high density for the poor 
regurgitation by the cross talk. Moreover, even if it is a low frequency, nonuniformity may be produced in a record 
image. 

[0006] For example, in the recording head of Bubble Jet, in case ink is made to foam and it is made to breathe out, the 
pressure of air bubbles extrudes propagation and a meniscus for other nozzles through the common liquid room which 
supplies ink to each nozzle. If that nozzle is driven at this time, a larger drop than usual will carry out the regurgitation. 
[0007] When air bubbles contract, the pressure of a common liquid room declines. Therefore, if the meniscus of other 
nozzles is drawn and drives at this time, a drop smaller than usual will carry out the regurgitation of it. Moreover, at this 
time, the time amount which a refill takes becomes long and the nozzle in the middle of a refill produces abnormalities 
in the regurgitation of a degree. 

[0008] Although there is the approach of enlarging a common liquid room enough and making it not produce pressure 
fluctuation as one of the approaches of solving this problem etc., in order to acquire sufficient effectiveness, it is 
necessary to enlarge that common liquid room extremely, and there is a problem that a recording head will become 
large. Moreover, since nozzles are near when the nozzle is put in order by high density, sufficient effectiveness is not 
acquired even if it enlarges a common liquid room. 

[0009] As an option, an elastic body, a porous body, etc. are prepared into a common liquid room, and there is a thing 
that this absorbs pressure fluctuation. However, an ink jet recording head is very small, and processing such the soft 
quality of the material minutely, and arranging it is accompanied by many difficulties. Moreover, they are a lifting and a 
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cone about problems, such as being easy to generate dust with an especially detailed porous body etc., and blocking a 
nozzle. 

[0010] As still more nearly another solution, the hole which is open for free passage in the open air from a common 
liquid room is prepared, the ink of the part of this hole is held with surface tension, and there is the approach of 
absorbing the pressure fluctuation of ink by motion of that meniscus. However, since magnitude of a hole must be 
enlarged and a hole must be prepared corresponding to each nozzle in order to acquire effectiveness sufficient by this 
approach, problems, like ink leaks by vibration in which the ink of a common liquid room tends to evaporate arise. 
[001 1] Then, this invention aims at offering the on-demand mold ink jet recording head by which the regurgitation was 
stabilized, which does not produce nonuniformity in an image and by which many nozzles were formed in one, even 
when it drives on a high frequency without the cross talk by the pressure fluctuation of ink. 
[0012] 

[Means for Solving the Problem] This invention offers the ink jet recording device which carried the ink jet recording 
head to which a part of inside [ at least ] of a common liquid room is characterized by being the field of ** ink nature, 
and its recording head in the ink jet recording head which has the structure where two or more ink discharge parts were 
formed in one, and were moreover connected with the common liquid room. 

[0013] Especially, also in an ink jet recording method, this invention forms a flight drop using heat energy, and brings 
about the outstanding effectiveness in the recording head of the ink jet recording method which records, and a recording 
device. 

[0014] About the typical configuration and typical principle, for example, it is indicated by the U.S. Pat. No. 4723 129 
specification and the 4740796 specification, and, as for this invention, what is performed using these fundamental 
principles is desirable. This recording method is applicable to both the so-called mold on demand and the Conti nuance 
mold. 

[001 5] When this recording method is explained briefly, heat energy is made to generate and the heat operating surface 
of a recording head is made to produce film boiling by exceeding a nucleate-boiling phenomenon into a liquid (ink) 
corresponding to recording information, and impressing at least one driving signal for giving a rapid temperature rise 
which produces a film-boiling phenomenon to the electric thermal-conversion object arranged corresponding to the 
sheet and liquid route where the liquid (ink) is held. Thus, since the air bubbles which carried out the one to one 
correspondence to the driving signal given to an electric thermal-conversion object from a liquid (ink) can be formed, it 
is especially effective in the method of recording a mold on demand. A liquid (ink) is made to breathe out through a 
discharge opening by growth of these air bubbles, and contraction, and at least one drop is formed. If this driving signal 
is made into the shape of a pulse form, since growth contraction of air bubbles will be performed appropriately instancy, 
the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more desirable. As a 
driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and this No. 
4345262 specification is ****(ed). In addition, if the conditions indicated by the U.S. Pat. No. 4313124 specification of 
invention about the rate of a temperature rise of the above-mentioned heat operating surface are adopted, further 
excellent record can be performed. 

[0016] A thing with the configuration arranged to the field to which the heat operation section is crooked is also 
contained in this invention as indicated by the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification other than a configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of 
having combined a discharge opening which is indicated by each above-mentioned specification, the liquid flow 
channel, and the electric thermal-conversion object as a configuration of a recording head. 

[0017] In addition, also in the configuration based on the Provisional-Publication-No. 59 No. 138461 official report per 
year which indicates the configuration whose puncturing which absorbs the pressure wave of the Provisional- 
Publication-No. 59 No. 123670 official report per year which indicates the configuration which uses a common slit as 
the discharge opening of an electric thermal-conversion object to two or more electric thermal-conversion objects, or 
heat energy is made to correspond to a discharge part, this invention is effective. 

[0018] Furthermore, as a recording head for which this invention is used effectively, there is a full line type recording 
head of the die length corresponding to the maximum width of the record medium which can record a recording device. 
This full line head may be what was made the full line configuration, and a full line recording head of a piece formed in 
one by combining two or more recording heads which are indicated by the specification mentioned above. 
[0019] In addition, this invention is effective also when the recording head of the exchangeable chip type with which the 
electric connection with the body of equipment and supply of the ink from the body of equipment are attained, or the 
recording head of the cartridge type formed in the recording head itself in one is used by the body of equipment being 
equipped. 
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[0020] Moreover, since the recording device of this invention can be further made stability, it is desirable to add the 
recovery means against a recording head, a preliminary auxiliary means, etc. to the recording device of this invention. If 
these are mentioned concretely, it is effective in order to perform record stabilized by adding the preheating means by 
the capping means, the cleaning means, the pressurization or the suction means, the electric thermal-conversion object, 
the heating elements different from this, or such combination over a recording head, and a means to perform reserve 
regurgitation mode different from record. 

[0021] Furthermore, although any of what constituted in one not only the mode that records only which black 
mainstream color as a recording mode of a recording device but the recording head, and the thing which plurality 
combined and constituted are sufficient, this invention is very effective also in equipment equipped with full color at 
least one by the double color color or color mixture of a different color. 

[0022] As mentioned above, by this invention, although explained using liquid ink, even if it is ink which will be in a 
softening condition at a room temperature even if it is ink which is a solid-state-like at a room temperature, it can use. 
With above-mentioned ink jet equipment, since what carries out temperature control is common as a temperature control 
is performed for ink itself within the limits of 30 degrees C or more 70 degrees C or less and it is in the stabilization 
regurgitation range about the viscosity of ink, ink should just make the shape of liquid at the time of use record signal 
grant. 

[0023] In addition, the ink which prevents positively by making the superfluous temperature up of the head by heat 
energy or ink use it as energy of the change of state from a solid condition to the liquid condition of ink, or is solidified 
in the state of neglect for the purpose of antiflashing of ink can also be used. Anyway, when reaching the thing and 
record medium which ink liquefies and carry out the regurgitation as the shape of liquid ink by grant according to the 
record signal of heat energy, use of ink with the property which will not be liquefied without grant of heat energy, such 
as what it is already begun to solidify, is also applicable to this invention. 

[0024] Such ink is good for a crevice or a through tube of a porosity sheet which is indicated by JP,54-56847,A or 
JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal-conversion object in the condition of 
having been held as a solid. 

[0025] In this invention, the most effective thing performs the film-boiling method mentioned above to each ink 
mentioned above. 

[0026] Drawing 8 is the appearance perspective view showing an example of an ink jet recording device (IJRA) which 
equipped with the recording head obtained by this invention as an ink jet head cartlidge (IJC). 
[0027] In drawing, 20 is the ink jet head cartlidge (IJC) equipped with the nozzle group which counters the recording 
surface of the detail paper by which paper feed has been carried out on a platen 24, and performs the ink regurgitation. 
16 is the carriage HC holding IJC20, and the both- way migration of it covering full [ of the recording paper of IJC20 ] is 
attained by connecting with some driving belts 18 which transmit the driving force of a drive motor 17, and enabling 
two guide shafts 19A and 19B each other arranged in parallel and sliding. 

[0028] 26 is a head recovery device and is arranged in the end of the moving trucking of IJC20, for example, a home 
position, and the location which counters. With the driving force of the motor 22 through a driving mechanism 23, the 
head recovery device 26 is made to operate and capping of IJC20 is performed. It is made to relate to capping to IJC20 
by cap section 26A of this head recovery device 26, ink feeding by the proper pressurization means formed in ink 
suction by the proper suction means established in the head recovery device 26 or the ink supply path to IJC20 is 
performed, and regurgitation recovery of removing the thickening ink in a nozzle is performed by making ink discharge 
more compulsorily than a delivery. Moreover, IJC is protected by performing capping at the time of record termination 
etc. 

[0029] 30 is a blade as a wiping member which is arranged in the side face of the head recovery device 26, and is 
formed by silicone rubber. A blade 30 is held with a cantilever gestalt at blade attachment component 3 OA, like the head 
recovery device 26, it operates according to a motor 22 and a driving mechanism 23, and engagement to the 
regurgitation side of IJC20 of it is attained. By this, are the suitable timing in record actuation of IJC20, or a blade 30 is 
made to project in the moving trucking of IJC20 after the regurgitation recovery using the head recovery device 26, and 
it is the thing [ in / in connection with migration actuation of IJC20 / the regurgitation side of IJC20 ] which dews, gets 
wet or wipes off dust etc. 

[0030] Although it is desirable in the ink jet recording head of this invention to have the largest possible contact angle to 
ink as for the field of the characteristic ** ink nature of a common liquid indoor side, effectiveness will be demonstrated 
if it has the contact angle 90 degrees or more to ink. When using drainage system ink as ink, a fluororesin, silicone 
rubber, polyethylene resin, etc. can be used as an ingredient of ** ink nature. 
[0031] Hereafter, it explains focusing on the case where drainage system ink is used. 
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[0032] The thing of a common liquid room for which a water-repellent field is established very much in a part is 
desirable. If the whole wall surface of a common liquid room is made into water repellence, a common liquid room will 
tend to be covered with air bubbles, and it will become difficult to stabilize and supply ink to a discharge part. 
Moreover, as for a water-repellent field, preparing in the location which does not touch a discharge part is desirable. 
[0033] Although it may be established in one field of the inside of a common liquid room, if a water-repellent field is 
established in a base, a side face, and two or more fields on top, it is still more effective. 
[0034] It is also effective to prepare the hole which has a water-repellent field into a common liquid room. 
[0035] 

[Function] In the interior of an ink jet recording head, generally, by the pressure fluctuation accompanying the 
regurgitation etc., the dissolved air in ink often evaporates and minute air bubbles are generated. These minute air 
bubbles disappear by being breathed out with ink or usually remelting in ink. However, as mentioned above, when a 
water-repellent field is located in the common liquid interior of a room, it is hard to move the air bubbles which touched 
the part, and they stop at the location. Generally, the pressure of the interior dissolves minute air bubbles promptly 
highly therefore with surface tension. However, since a configuration becomes flat, the air bubbles which touched the 
water-repellent field have large radius of curvature, the effect of surface tension becomes small and an internal pressure 
does not dissolve them so highly for a short time. 

[0036] The explanatory view is shown in drawing 7 . Drawing ? A expresses the air bubbles which touched the field of 
a hydrophilic property where a contact angle is small, and drawing 7 B expresses the air bubbles which touched the 
water-repellent field where a contact angle is large. As shown in this drawing, if the volume of air bubbles is equivalent, 
the direction of the air bubbles which touched the water-repellent field has large radius of curvature. 
[0037] According to the service condition of a recording head, the minute air bubbles in ink may be accumulated in 
large quantities, and may have a bad influence on the regurgitation. Therefore, technique of emitting some ink from a 
nozzle and conventionally, emitting the air bubbles of the common liquid interior of a room with it with a booster pump, 
a suction pump, etc., is performed. By the recording head which has a common liquid room with the water-repellent side 
of this invention, minimum air bubbles required to prevent a cross talk adhere and stop at the water-repellent field of the 
common liquid interior of a room to it. 
[0038] 
[Example] 

(Example 1) Next, the principal part of one embodiment of the ink jet recording head of this invention is shown in 
drawing 1 . This recording head is a thing of the so-called Bubble Jet which heats ink at a heater 5, is made to cause 
foaming and carries out the regurgitation into ink. 

[0039] Production of this recording head forms a heater 5, an electrode, a protective coat, etc. in a silicon wafer with 
sputtering and a photolithography technique, produces the heater board 4, forms a nozzle wall and the wall of a liquid 
room with the negative-mold dry film 3 on it, joins the top plate 1 made from glass on it, and is performed by finally 
cutting a perimeter and a delivery part. 

[0040] At this drawing 1 , in order to make it intelligible, where a top plate 1 is detached, it has drawn. In order that the 
inferior surface of tongue of a top plate may secure the capacity of a common liquid room, the crevice is prepared, there 
is a through tube for supplying ink to that part, and the filter 2 is further attached in this through tube. 
[0041] A recording head is completed by connecting this recording head principal part with a base material, electric 
mounting components, an ink supply system, etc. 

[0042] In the above-mentioned production process, before joining the negative-mold dry film 3 to the heater board 4, 
the water-repellent field 6 is formed on a heater board. As a water-repellent field, the field where a contact angle is very 
small can be formed in the field by carrying out eutectoid plating of the fluororesin powder with nickel. Moreover, a 
fluororesin system coating, a silicone resin system coating, etc. may be applied. 

[0043] The sectional view of the principal part of the recording head of drawing 1 is shown in drawing 2 . As shown in 
this drawing, when ink is supplied in a recording head, air bubbles 8 stop at the location of the water-repellent field 6. 
Thereby, the pressure fluctuation of ink is absorbed and a cross talk is prevented. 

[0044] (Example 2) Drawing .3 illustrates the back part of the recording head from which the part of the wall of the 
nozzle and the opposite side of a common liquid room became Kushigata unlike the head of drawing 1 . The top plate is 
not illustrated. In this recording head, as shown in drawing, the pattern of Kushigata is formed with the negative-mold 
dry film 3 on the heater board, and a fluororesin system coating is applied there and it has become water repellence. Die 
length may be still larger although it is desirable to set the clearance between the patterns of this Kushigata to 5 
micrometers - 100 micrometers, and to set die length to 10 micrometers - 500 micrometers. Although what is necessary 
is to apply only to the part used as the wall of a common liquid room inside the pattern of Kushigata in applying a 
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water-repellent coating, since it is accompanied by processing top difficulty, it is convenient even if it also applies to 
coincidence the part which touches a top plate. The water-repellent coating is applied also to the location which counters 
the Kushigata pattern of a top plate. 

[0045] The sectional view of the principal part of the recording head of dra win g 3 was shown in drawing 4 . the hole 
with which the part of the pattern of Kushigata consists of a water-repellent side with the head of this drawing — since it 
is the ** configuration, ink cannot enter easily and air bubbles collect on that part. The pressure fluctuation of ink is 
absorbed and a cross talk is prevented by these air bubbles. 

[0046] It is not only hard to move the collected air bubbles, but [ although this head has the complicated configuration 
compared with the thing of drawing 1 , since the part on which air bubbles collect has become hole-like, ] since air 
bubbles with a large capacity are formed, it is suitable when driving the recording head which prepared many nozzles 
especially at high speed. In addition, in this case, although air bubbles have collected on the hole-like part, since this 
hole is not penetrated, problems, such as evaporation of ink, are not produced. 

[0047] (Example 3) Another embodiment of the recording head of this invention was shown in drawing 5 . In this 
recording head, two through tubes are prepared in the top plate as compared with the head of draw ing 1 . One side of the 
penetration opening is an ink feed hopper, and is connected to the ink supply tube 12 through the tube connection 11. 
Penetration opening of another side is closed by the water-repellent porous body 10, and the part of this porous body 
absorbs the pressure fluctuation of ink. 

[0048] Air is penetrated, although this porous body to which a fluororesin, polyethylene resin, silicone rubber, etc. are 
mentioned has small compatibility with ink as a material of a water-repellent porous body, and ink is not absorbed or it 
does not penetrate, since the contact angle is large. Therefore, always minute air foam is formed in the field which is in 
contact with the ink of this water-repellent porous body 10. 

[0049] The sectional view of the recording head of drawing 5 was shown in drawing 6 . The air bubbles 8 formed are 
separated from the back end of a nozzle, and do not have a bad influence on the regurgitation [ it ] as this drawing 
shows. Moreover, since these air bubbles 8 are in contact with the water-repellent porous body 10, even if it becomes 
large superfluously, they are easily emitted during the open air through a porous body 10 by pressurizing ink. In 
addition, in order to prevent that an ink component evaporates through the water-repellent porous body 10 in this case, it 
is also effective in extent which does not prevent gaseous transparency completely to form a cover in a porous body 10. 
[0050] As mentioned above, although the case where the ink of a drainage system was used was described, even when, 
using other oily ink, the ink which is a solid-state in the above ordinary temperature, and is breathed out by fusing by 
heating for example, the recording head which has the same engine performance can be obtained by establishing the 
field where the contact angle which has ** ink nature to the use ink is large in the common liquid interior of a room. 
[005 1 ] Furthermore, above, if it is the ink jet recording head of the structure which formed two or more discharge parts 
in one even if it does not have nozzle structure further in ink jet recording heads of an another side type, such as what 
performs the regurgitation, for example using a piezo-electric element, the above-mentioned technique is applicable, 
although the recording head of Bubble Jet was described also to it. 
[0052] 

[Effect of the Invention] Even if it drives by this invention on the high frequency to which the cross talk by the pressure 
fluctuation of ink does not happen, the ink jet recording head by which the regurgitation was stabilized and which 
nonuniformity does not produce in the image created can be obtained. 
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Abstract of JP6312513 

PURPOSE:To ensure stable discharging 
performance of ink liquid so as to form an 
image without irregularity by making at least a 
part of a common liquid chamber an ink- 
repellent face, in a device comprising a 
plurality of ink discharging sections to be 
connected to the common liquid chamber 



formed integrally. 

CONSTITUTION:ln an ink jet record head of 
bubble jet method, ink is heated by a heater 5 
so as to generate bubbles in the ink and is 
discharged. The ink jet record head comprises 
a heater board 4 having the heater 5, 
electrodes, protective films formed on a 
silicone wafer by sputtering and photographic 
techniques. On the top of it, a nozzle wall and 
a wall of a liquid chamber are formed by a 
negative dry film 3, on which a glass roof plate 
1 is connected. In this case, before the 
negative film 3 is connected to the heater 
board 4, a water-repellent face 6 formed by 
eutectoid plating of, for example, fluororesin 




powder and nickel is formed on the heater 
board 4. Thus, the pressure fluctuation of the 
ink is absorbed and crosstalk is prevented. 
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1 

IBffli^f K«C*JC»-C. ftiI?£M©F*3M©4>& < i fe— SB 
}8^>£l±©ffir*£C<b£#lit±-r£'f>^*. 
•:/ HB»^9 F. 

0^>^n hieiS^ y F„ 

[H}3fc>13] -Y>*ttfflx*j^-^jR^#1iJftx 
? F„ 

ap**|g»l9:w 6ft-ct,»s v << > £ a :/©fc©-c* 

V 1 * y YH&e^v F. 

[ mm 5 ] iB»«8ft©$f a&®cc*tfa o -c -r > * % 

$/c«2«:IE«c©IESS^^ F£> teiSig-^-? K&tgg-T 

[»9i©i8ll«c»9n 
[0 00 1 ] 

? k. #«:&&© ^ x;i>*wr > fi?-^* 

[0 00 2] 

[«£*©««] nanwtttt. K*ig*« 

4>> ie^ff^cjct»Dt-/>^*tttH-r^,^>7 ; -7>FS 
o^x^f iBis*a«. fa&fCi&g&BStc©* -f > 

[0003] *>7 : 7>FS^>i'yi7 nan^s^i 

EEL--Cttaf-2)4>©<i:, -'X.il/rtGCfSiW/cfc 
OfBtSKf^KJEEDr ^>?£f£fe3#TfttmT£. Oto 

h*^©*§^, IB»^ f F©«jfi*siS*-C. iBttttK^ 

[0 004] 

[f6^»^l/«fc^«!:-rS«S] 03&»Ltt**?>. ^gfr© 
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S^ax h Sit* 5 F^gl****,, i-cxh- 
i'fUi, !gl&©fc«>©mam-^{cj|ag-f 
*J <fc O' 7 -f ;UCC# ^ -Y > ?<DHEt)%ZW!&tik<D s X;U© 
A > * (ceSf -5 c £ tcliHf & ©#& S . 
[0 00 5] C©5^, ««fi-^{C|2S-r^t©{CKL 
t«. |^*9«8©*f*att**3ft. fHffl±J±iRlfll? 

>^©EE^J^S!i^t3H-r^fe©{cMb-r«, +^{CWS» 
^*f^&i^©^tt-r*.s„ ^(Dfc^ic, ^»©^ 
io X)i'*-tm&&.~v&Vtcnm^v Ffctet^rK. ^axh 
-^(Ccfc^ttm^©^. Est,»jg?£$fct?!gs(rfsc£ 

[0 00 6] Wittf^^l/JP* » h^©9B^ v FfC 

20 [0007] jju^«arr*i*«:ttft»Rs©BE*3Wfi 
T-TS. ^ot, fte©>X;u©y-x*x»?|#jx$ 
ft. C©l£K:gg»j^f&5<!:> iB«J:9fe/h3a«B(i** 

[0 00 8] CCPW^tiSiO-oil/t. ft 

©*a?R^*«»-C^:# < TSs&E****) . IBi*^- » F 
30 &*Z<rj:-oT:L£5t^*>fflm&$>2>. S/c yxji- 
^S^af^eftrtiSiS-^tctt, yX;t<|S)±#iiBi,> 

[0009] m<ofsmt ur. ftffi«s©4Jfc5f tt^. 

f F«@«t>r^3t»fe©-C&f3 . -&©<*: 5 ^c*6*^jW 
M^^fflfcftix u-ciBg-r ^» C t \*& < ©B»=&<#^ 0 

[ooio] 3 hicsikotm&t it, ^masMifihf}- 

«CCitiir*?L*KW. C©?L©gi5^©-Y>^^*ffi5S 

73Cc<fc-3-r^L-r, -e©y^x*x©8ij*«cj:or'(' 

©*ffi-C+»«c«fc**»*fcAK:«. ?L©A^3*7^# 
< i* 3-S ^ff^c < K> . */c-S ^ X;UK*fj£: 0-C7L*afl: 

so [ooii] -ec-c^BStt, -{>t><Dmt)$m<>cj:& 
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— ttK^fiS $ tlfc* > fv > KM > i> x ? h *m~- 
[0012] 

i^i«-/>i'vx » MeiS^y FfcJ:0*^©fa 10 

[0013] *^«. #iC-f>^^^ v t-fBHWaS© 
cfrcfc, &x*;U*--£*Jffll>T^^£JFMU IB 

m.*'i z ste r > j-szv'x. v him?3i£<D%m^v f. ib» 

[0014] ^©f^lfrft^^JlS&C-^Ttt, m 
«. *ffl#^4 7 2 3 1 2 g-SfBJJffl^ |gj^4 7 4 0 
7 9 6^HJjfflS(c^^n-r*J«3, #ffeBJ«C*T,6©S 

5£«Bfff *>7 r V> FSL =!>•?• ^-^.T>^S©l^-r 

[0015] c<Dmmtt*&mcmm-$rz>t. mw 

<d£ *> tcmw Hist?) & znsxmzi&mctf^-rzm 30 

>7 r v> F^©ie^ffi4c«^-c*.s 0 c©fus©j& 

•e-c. 'pu< i^— -oomzftmrz,, coimmm-^z 
Mams. <b -r s t . BP^aw«:«jao«fiiDcw36**f & 

^aURt?*. J:«5»*0l». C©^-JUX^©jg»«# 
i OXIZ. #B4&iF*4 4 6 3 3 5 9 ^HJiffl». IH4 3 
4 5 2 6 2-^BJ§ffl#&cfE*8$ftTI,>££ i 5&fc©£#Sj§ 

Bj©*a#t i F^4 3 1 3 1 2 4^mmic§msi\x^ 
z&frznm-rzt, $ 6<ctttifcieMk*ff&9 c .has 

[0016] IBfiK F©»fiSi l/TH, ±j$©gB£iffl 
»(CHR*3tiTl»4J:5fcitttii?L ASSESS. «£UR£& 

SS) ©ffeCC, *H#WF»4 5 5 8 3 3 3#BJfffl§, *H 

#1*314 4 5 9 6 0 o^ffflstcia^sft-cusj:^ 

(Db^BWltSttlZ. 50 
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[0017] sn^.r. i®S[©mM^^f*(c*tLr. ft 

^•rS1#PaB85 9^S1 236 7 0**&*W>*H*;l'=l f 
-OBE*«*«JRr SHTL*ttlH»CC*rt6S 
H^rS#iaBg5 9^ 1 3 8 4 6 1 *&MKM-?\i*1t 

[0018] $ hie. *mm&mmcmm2ti2>sm<^ 

jFibTB. IBIi^g#fB^r££IBSi^ft©^i|is 
4. C©7;l/7-Y>^? Ftt. ±ao/cH^iffl#tcpg7F3 

nrt>*j:5ais»^9 F^a^^to-a-scitcj: 

[ooi9itet, si*wcg#sn^cif, ^ 
©s^w^^iK-^^g^ft^e© > ^©^ 
*5pj^c^-s^eaE©5 i ^7'$-i , 7-©ia^^ f. $> 
ZMzam^v Fg^tc— f*Wicg:w6ti/c*- f u. 

[0020] *^©ie^gic. sm^y Ftc 

©-c»*bc^©-c*s 0 cne^Att^c^tfntf. 
gB»^y FtcSsfLr©. ^tjOi'fS, 

cni«^ij©»n^^> $>st,>ucnf>offl^foyti: 
.ts^ffliftn^R ieis<b«gij©^ifp±ai*- F*tf& 

[ 0 0 2 1 ] 3 6K. fei^g©^-*- F i b-C«M 
fe^i^i^feO^^fBlS-rS^- F/cWCtt&<. IB 

ttr^u/c^©^(Di>-rtx-c*>m^*5. n&&fe©it 
fe^^-Sfctt. igfe«:j:-S7^*7-©ii>&< 

[0 02 2] JJLh. ffi^^>**fflC>t:|ftWUfcjil > jf: 
±^©-<>^^^ f h^ST«-<>i7g(**3 0 *CW_b 

7 o xawT©ttHrt -raonKSff fc oto> ©«tt 
srgcStt mffiH tc & -s <*: ^ tcsstij® -r t> (Difi—mm 

fl@C< t© x * * <!: L, TfiBffl-a- L &> i> C t f Sffi^k: 

>i»^{bL,-c-r>i'««<i:L''rp±tij-r^€> ©^ia^« 



#(ciijj*-r £ &f£jCif? r- KlU t Lthtb & & ©& £* © J; 
5£> &x*;u*--©tt^cJ;^T*7J#Tmt-£1?m 

[0024] CCjcSfc-O^tt. 4#SBS54-56 8 
4 7^$R*SCH*#P§eS6 0 -7 1 26 O-^&fgttlH 

[ 0 0 2 5 ] ^WCie^T. i^bft^-O^CCtfL 

©-e&6. 

[0026] @8(j. xmnicj: <onhttfcmm~-~j f 

St^i^x v K#- h y 5>y ( I J C) ilt 

mmistc-{isi>V3. v naia§gg ( i j ra) ©— m& 

[ 0 0 2 7 ] StCtsl^t. 2 0»y7f>2 4±KIi 

(IJC) 1 6 (J I JC20^«+t U 

yHCt$>0, IEKj-*-* 1 7©|g»j^?:{5jt-r?>|g 20 
Str^UF 1 8©— SBijlMU SCHC^fftCie^^n/c 
2*©*V F'> + 7 h 1 9Afc«fcO'l 9 Bifga&pjfigi 

-r-scttc^f). i j C2 o©iai*«Q©^itat<:t)fc^a 

[0 02 8] 2 6 it^ -j FlsI^g-C&O . 1 J C 2 0 

©^«iiSs§©-«. 0aA«^-A^y^ 3 >t*t[6]-r2» 

{4S«:i5^§n-5,o £»lt£tfl2 3£;fM,fc*-£2 2© 
IMfctyCcfc-o-C, --y K|5|«^g2 6^a!j{ / Fti-best>. I 
JC20©+tyf> ^*tf % 5 „ C ©-^ v FIH«$£g 
2 6©++ ? 6 ACeJrS I J C 2 0~>©*-f ? f 30 

©®?l^|gtCj:S-r>i'©?lfeL,<« I JC20'vffl^ 

>?m&immcwLVtc&g.<DmE.¥-mcj: s -y > ?mm 

tc<£. K) s X;K*3©iff£ -f> * £E&*-T £ & i'©tt(±ill« 

SiTC<i:«:j;f3 I J C#Stf 3*1-5. 
[0029] 3 OIJ^» FHH*£SS2 6 ©fflfflfc: 1213:3 
ft. •> ij n fiSS ti5 7 -f f > i/Wi It© 

^U-F-C&S. ^U- F3 0«^U- FfigJtSP*?T3 0 40 
AK*>f l/A-fitftSSn, ^s. FHHI§SE2 6 

U I J C 2 0©tttoB£©<^#nJfig<!:&£,, CftfC 

io. 1 j c 2 0 ©eettf^ccfattsawa: * -y 5 > y 

fg(C > 7-IX-F3 04I JC2 0©^Kj«8S4KC^m§ 
t*\ I J C 2 0©^fb!M1HC#->-C I JC2 0©lttmffi 

tc:bW£*6«. ffift&3CHittJ£&££fc!;#aX-S&©T* 
[00 30] ##fcBJ3©-Y >*^x ? HBSi^ s> FCC*i<,> 50 
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r«?aw«c*a«srtffi©»^>*fsfe<i!)a«:. -y>*k: 
2* 0 x r £ £ ?c tt* £ t>SMft * h c t u <,» 

««*«»-r4. -Y >^ibr*S-f 

(Ctt. }g-Y>:?1x©1**4£LT. ->V3- 

> =f A , # U x U >«MS £ Srffll, > * C <!: *«r £ £ . 

[0031] fciT, fcm-ozzm^zm'&ztp'bt.cm. 

[0 03 2] «*tt©Htt. ftiiSSOC < — SBCCKW 
4Ci3&sa*L.C>. *ilfK^©IIM^^©*tti-r'S 

t*. Rtl±Jg|5K:gL^i,^gK:g:w^c:<!:*sSi*bt-^ 
[0 03 3] Jg*t4©E«, ftjl^©F*gffi© 1 o©ffi 

tc»»r*>j:«,>*i. mm. mm. ±mv>im.<Dm<.cm-) 

[0 0 34] #«iSS©itJ«:. JB*tt©ffl*WJ"*?L* 
[0 03 5] 

[f'Fffl] Fffi^y FOrtSBCCfcli-Cfi. 

^^©^^R^Ybo, */h«c«ja**»*-j-*. c© 
fim&<D£ *> (c. *ji&Srttcffi*tt©ffi#s*St§^tc 
©E^Sf<. €-©fcJ*«:3i^«:SS?^-S. ic5 

am^m^ < . ^ffi5s^©»s*vh$ < a 9 , 

[0 0 3 6 ] m7lC*r<DmWm$:m-f. 07AB, Jgfti 
ft©/h5t-\ «*tt©BCC«t/fc*itia*3«DU 07 B 
«. ^M^©^*lv M*14©Sic^LfcM?a^afc 
•To c©H©«fc5«:. ^a©f*»*5|5l^-C*n«. 

[0 0 3 7] -Y >^rt©Sft/KcC^,yaw. IBSi^ F©ffi 

3&ri'ic<t- ? -c-r>i'©— gp^^x^cfcosttau. fni 
i cc* a«^i*j©j!wa*«cHi-r ^> 1 1» 9 *a*«ff % *> 
hTi,»5. *ntc>ttiT, *^©^7j<tta©*^,=!tji 
iSSswtsiBSK? Km fax F-^*Kr±-rs 

[0 0 3 8] 

1 ) 3MC. ' H 1 ic*^H^© A 1/9%?*. y V izm 

f© 1 9mmM<D£.m&z^T. coe»^» f 



[0 0 3 9 ] COSES'^* F©fKS«. 5^U^>^^^ 

-Kt-*-5, mm. «Bffli«c£4^7*y>^fc 

SfcD^lS 1 ^bt, *f«cJBH**<k Witting* 

WK*r s c i cc J: o r tf ft frft -5 . io 

[0 040 ] C<D01t?«, ##>9^T< TZtc&teJi 

gp^tc^>^^«^^ ) / c ^ ( omil?W^ i 9 v 3 6KC 
cdB S?L &c « 7 -f ;b # - 2 0 ^ r * 4 . 
[0 04 1 ] COEBK^ F^««*3a*#. S^3£ 

F^tSJ&SJiSo 
[0 04 2 3 ±B©ffHia«C*«r»rB, 
F4tc*#MF^:7 ^;UA3£Jg^-r&]iu&c, fc:-£ 20 
-#-F±tcffl7Ktt©ffi6*JgSc^4. »*f4©aacfcL 

[ 0 0 4 3 ] 13 2 KH\ 0 1 ©iB»^ 9 F©£MK>K 
FrtCC«J&Lfc<b#, «*ffi6©ffil«:aja8*«B* 

h-^ttt6±snio 30 

[0 044] (**«2) H3tt, -/X;l> 

fto/cfB$S^9 F©ffcfr«#*ig^Ufcfc©r*£. * 
^tfHinOTOftOo C©iB»^9Frtt* H©<fc5Ct 
b-*-*'- F±*c*#siF^-f ;UA3&c<tor« 
»2<d^ £ - >#jf&& * c cc 7 * ^ffiflg^M 

5 tit)g*tt i ft r c» s . c <offiB<o>* * - 

>©BWHtt5 Mm— 1 0 0 jum<h U fiSttlO/zm-^ 

r feet 1*. Sfckttow^ft^w-rsccftfeorB, «?g 40 

©stjr~>©ftffl<D, fta^©rtg£ft£S^/cWK: 
SSB»*>iai**c!fc*ur*>SJ»«fti^ 5*«©«?f^* 
[0 04 5] 04*c&*. H3©K»-^9 FO^MBOK 
«8#tt»*ffi«fc 0 ft *?LtKJ#R iftoWiCi^, 

*jM»±3*i*. 50 
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[0 046] CO^yFBHl ©fc©CCifc^Tia*£ftJI5 

^Wiri^^ «W&oiB*W»*J?Lttift^rir^* 
©t\ ffl-3fc»ja^ttLCc<c^cwrft<. Sffi©* 

tc&m^v F*i»a-ciBBr*»*«caLr(r»*. ft 

c <o?L«Sii UT I > ft t>(DT\ >f > * CDJKAft £©MS 
[0 04 7] (^66^33 > ^5 «ctt. *»98©Elik^ 9 

F©«oonja»«*7no/c. c©bb»^9 wit. mi 
firi^ e ffi*<ojrapw»*tt^?uK* 1 occior 

[0 04 8 ] mfcte&JLW&XDmttt Uttt, 7 ?*w 

0 co -r > * ^jg it 1 > &® ec«, isr 6c»/hft^a?a^0 
[0049] 06 ecra, s 5 ©saia^ * fcdBtSB!*^ 

CiWl^o */c, cn6(DMte8«. S*14^?LM^ 

1 otcs urease *ft#»*l*c*#< ft^r 
*>• -f>**IIIEEr»ciW:J:^r*»«:*?|Jt#l 0 
*aLt^{c»ffl3h5. ft*JC©»^, 

?lm(*i o*ai/r-f >^*»#3iiwr4©tB±-r* 

fca&ec, AflHDaa«^€cffi±uftc»BK<c^?lJtf* 
1 0 CC«C»*»W4 c t few^jr *€>o 

a^fcsw, -tti«^<DW^«. tttt-r>^, ma©«t5 

^>^tt©*4^ft<D^#C»ffi**a«SrtCCKW4 

[ 0 0 5 1 ] 3 60C±iB-Ctt, ^^t^* 9 F*3S(DfB 
ttta^fft^fe<Dft<b*CD, «*ao-f>^*?HBII 

HB*^? Fr**i«*n«c»ur4, ±is©*ft*a 

[0 0 5 2 ] 
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[04] m3<D^m^v v(omffim~e$>2> 0 


1 2 
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1 7 
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1 8 


jgtt^JU b 




1 9 A, 1 9B HA FW7 b 




2 0 


Jl/Wxv b^v F#- h »; 


[08] #^H9(c«t>&^>^^»7 FEfl^* F«r« 


2 2 






2 3 






2 4 




i ^« 


2 6 






20 3 0 


yi/- F 


3 *#fiF7^7-f^ * 
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